In certain scenarios following total knee arthroplasty (TKA), vascular complications can present as recurrent hemarthrosis, resulting in continued pain and restricted range of motion post-operatively. We present a 77 year old female who underwent a right TKA. She had an uncomplicated recovery for 1 year following the TKA, but then developed episodic knee pain, with pain and swelling, which resulted in limitations to ambulation. Work-up was negative for infection or hardware related complications. At presentation to our office 2 years following the right TKA, aspiration showed thick hemarthrosis from the right knee. Right lower extremity angiogram demonstrated a nontumoral blush indicative of chronic synovial hyperemia. Patient underwent successful transarterial coil and selective embolization of the responsible geniculate arteries, resulting in complete resolution of symptoms at 2 years follow-up. Physicians and surgeons should be aware of vascular complications following TKA that can occur at mid or long term follow-up which may require therapeutic embolization for resolution of symptoms.
Introduction
Vascular complications following total knee arthroplasty (TKA) are rare. In certain scenarios, vascular complications can present as recurrent hemarthrosis, resulting in continued pain and restricted range of motion post-operatively. Rapid and appropriate identification and treatment are critical to ensuring and minimizing risks for implant failure. There are a few case reports describing recurrent hemarthrosis, most commonly occurring in the acute setting (<3 months postoperatively), that responded well to therapeutic embolization [1] [2] [3] [4] . There are a number of reported etiologies of recurrent hemarthrosis following TKA, with the most prevalent being the development of traumatic pseudoaneurysms, and synovial hyperemia [5] [6] [7] [8] . Hemophilia is a reported risk factor for developing this condition. We present a case of late (>1 year) recurrent hemarthrosis following elective TKA.
Case History
We present a 77 year old female with a history of hypothyroidism and bilateral knee and hip replacements. Her most recent procedure was a right TKA, which occurred in April, 2013. The procedure and initial recovery were uncomplicated. She had an uneventful recovery for 1 year following the TKA, with a complete return to her activities of daily living. At 12 months post-operatively she developed episodic knee pain, with pain and swelling, which resulted in limitations to ambulation. The episodes lasted 2-3 days. She had approximately 12 of these episodes. Prior work-up prior to presentation to our office was negative for hardware or infection related complications. She presented to our office 2 years following the right TKA (June, 2015 lisinopril and pregabalin. An aspiration of the right knee was performed. On examination, her right knee demonstrated a moderate effusion. There was no visible erythema. She had a limited active range of motion 0-80 degrees, with significant pain. Patient was unable to ambulate at time of presentation secondary to pain. Aspiration demonstrated a thick hemarthrosis. Cultures from the aspirate were negative for an infectious process. R a d i o g ra p h s d e m o n s t ra t e d a t o t a l k n e e replacement in good alignment with no evidence of loosening. She was admitted as an inpatient, and interventional radiology consulted for potential vascular intervention.
A right lower extremity angiogram was performed. The angiogram demonstrated no evidence of s i g n i fi c a n t a t h e r o s c l e r o t i c d i s e a s e o r pseudoaneurysm of the right femoral and popliteal arteries. However, it showed evidence of nontumoral blush indicative of chronic synovial hyperemia (Figure 1a) . The patient underwent successful transarterial coil and selective embolization of the lateral superior geniculate artery and the medial superior geniculate artery (Figure 1b ). Following embolization, there was complete resolution of the non-tumoral brush, as well as complete symptomatic resolution with no recurrent episodes of hemarthroses at 2 years follow-up. Her follow-up exam demonstrated active range of motion from 0-120 degrees, no erythema or induration, and a non-antalgic gait.
Discussion
Recurrent spontaneous hemarthrosis following TKA is uncommon, occurring in less than 1% of cases [9] . However, when it does occur, this condition can cause debilitating symptoms, significantly impacting quality of life following TKA. Diagnosis can be difficult, especially if the providers are not familiar with this complication. This case reports of late presenting recurrent hemarthrosis secondary to synovial hyperemia highlights the importance of awareness of vascular complications following TKA which may require therapeutic embolization.
The first step in successful treatment of recurrent hemarthrosis is appropriate diagnosis. Initial diagnostic work-up should rule out more common causes of recurrent effusions and pain following TKA, such aseptic loosening, or infectious etiologies. Once these complications are eliminated, further work-up can be initiated. Needle aspiration should be performed in the early stages. An office aspiration can be both therapeutic, as well as diagnostic. The aspiration is needed to definitively rule out infection. In addition, the presence of frank blood can alert the surgeon to other potential causes of unexplained hemarthrosis. Initial treatment for atraumatic and aseptic hemarthrosis should be conservative management, consisting of cool, elevation and rest [10, 11] . In a small series by Kindsfater and Scott, they reported resolution of symptoms in 9/30 patients following conservative management. However, if conservative management is not successful, then lower extremity angiography should be performed. In our case report, the patient presented after 12 recurrent episodes, and had already failed conservative measures.
T h e m o s t c o m m o n c a u s e s f o r re c u r re n t hemarthrosis in the literature are genicular p s e u d o a n e u r y s m f o r m a t i o n a n d sy n o v i a l hypertrophy/hyperemia [3, [5] [6] [7] 10] . Genicular pseudoaneurysm formation typically occurs in the acute setting, while synovial hypertrophia often has a delayed presentation. In available case reports and case series, the mean time between arthroplasty and first instance of hemarthrosis was 22-26 months. Both etiologies often require non- In summary, physicians and surgeons should be aware of vascular complications following total knee arthroplasty which may require therapeutic embolization for resolution of symptoms. As d e m o n s t ra te d i n t h i s cas e re p o r t , t h e s e complications can occur at mid or long term followup. Initial management should include aspiration, to rule out infection as a cause of acute swelling and pain in a previously "forgotten joint". If frank blood is found (hemarthrosis) and fracture is ruled out, femoral arteriography should be considered, with selective embolization as needed.
